This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Japanese Unexamined utility Model Publication No. 55-24389 
Utility Model Application No. 53-108520 
Date of Application.- August 8, 1973 

1. Title of the Invention: Flush valve 

2. inventor: Masakazu Mateunaga 

3. Applicant, F.M.Valve Seisakusho. Saitama, j apan 

4. Attorneys: Takehiko Suzue and two others 

SPECIFICATION 
1- Title: of the Invention 

Flujsh valve 
2. Claim : for Utility Model Registration 

A flush valve having inlet and outlet chambers both 
formed in a valve body; a primary valve port of a larger 
diameter communicating said inlet chamber with said ontlet 

valve port of a smaller diameter 
relationship to said primary valve 



chamber;- a secondary 
disposed in parallel 



port and communicating said inlet chamber with said outlet 

si] 



lenoid valve mechanism for opening and 



chamber; a primary s 

closing said primary valve port; and a secondary solenoid 
valve mechanism for opening and closing said secondary 
valve port. 

3. Description of the Invention 

The present invention relates to flush valves. 



in general, fecal stool for men and fecal and urinary 
stool for ladies werL so structured that valves were 
manually opened after use of the stools to flush the 
toilets. However, stools of such structure had problems 



that many persons caused water to flow continuously during 
use of toilets so as to destroy the discharge noise and 
smell and that, on the other hand, if no water was caused 
to flow during use of the stools, the filth was stuck to 
dry portions of the stools and could not be washed away 
simply by the water flow. In order to solve such problems, 
a device was developed which was operative such that, when 
a use of a stool was commenced, water was automatically 
supplied continuously to the stool at a low rate to 
preliminarily wash the stool as well as to destroy the 
discharge noise by the sound of the water flow for the 
preliminary washing and, when the use of the stool was 
finished, the rate of the water flow was Increased to 
effect the main washing of the stool. Such device, however, 
necessitated two valves, one for the main washing and the 
other for the preliminary washing, in order to provide an 
existing toilet with such a device, it was naturally 
required to revamp the toilet. Although means for detecting 
a user and control means operable by the detecting means to 
open and close the valves could both be electrical 
components which could be easily installed and electrically 
wired, the installation of the two valves required a piping 
work on a large scale. The revumping, therefore, 
disadvantageously costed too much. 

The present Invention has been made under the 
circumstance pointed out above and has an object to provide 
a flush valve which can be installed in an existing toilet 
without any large-scale piping work, the flush valve being 
for the stool of the type in which preliminary and main 
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washings are effected. 

The present invention will now be described with 
reference to the accompanying drawing which shows an 
embodiment of the invention. Referencne numeral 1 in the 
drawing designates a valve body having formed therein an 
inlet chamber 2, an outlet chamber 3 and a primary valve 
port 4 of a larger diameter which communicates the inlet 
chamber 2 with the outlet chamber 3. The valve body 1 is 
also formemd therein with a secondary valve port 5 of a 
smaller diameter which is disposed in parallel relationship 
to the primary valve port 4 and communicates the inlet 
chamber. 2 with the outlet chamber 3. The primary valve port 
4 is so arranged as to be openend and closed by a primary 
solenoid valve mechanism 6 mounted on the valve body 1, 
while the secondary valve port 5 is so arranged as to be 
opened and closed by a secondary solenoid valve mechanism 7 
also mopnted on the valve body 1. Reference numroeral 8 
designates a valve member of the primary solenoid valve 
mechanism 6, the valve member 8 extending from the inlet 
chamber. 2 and being seated on the primary valve port 4. A 
pressure-receiving body (not shown ) is mounted on the 
valve number 8 and has opposite sides exposed to the 
pressure in the inlet chamber 2. The arrangement is such 
that the pressure acting on one side of the 
pressure-receiving body of the valve member is released by 
a solenoid valve 9 to establish a pressure differential by 
which the pressure receiving body is operated to move the 
valve member 8 between opened and closed positions. The 
secondary solenoid valve mechanism 7 is of a conventional 
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solenoid valve structure and has a solenoid 10 and a 
plunger 11. 

The embodiment of the invention having the described 
structure operates as follows r First of aii, the solenoid 
10 of the secondary solenoid valve mechanim 7 is actuated 
by a signal from a controller (not shown) so that the 
plunger 11 is pulled to open the secondary valve port 5. 
Accordingly, water flows at a low rate through the 
secondary valve port 5 of the smaller diameter to 
preliminarily wash an associated stool. Then, the primary 
solenoid valve mechanism 6 is actuated by another signal 
from the controller to open the primary valve port 4 of the 
larger diameter, so that the water flows at a high rate to 
effect a main washing of the stool. 

The present Invention is not limited to the embodiment 
described above. For example, the details of the solenoid 
valve mechanisms may be of structures other than those of 
the described embodiment- 

As described above, the flush valvle according to the 
present invention has a single valve body provided with 
primary, and secondary valve ports disposed in parallel with 
each other, and primary and secondary solenoid valve 
mechanisms for opening and closing the valve ports, 
respectively. Accordingly, the flush valve of the invention 
can act as two valves having different flow capacities. 
When an existing toilet is to be revumped, the flush valve 
of the present invention can advantageously be simply 
substituted for the existing flush valve without any 
troublesome piping work required, to thereby facilitate 
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simplified revumplng* 

4. Brief Description of the Drawing 

The accompanying drawing is a longitudinal sectional 
view of an embodiment of the present invention - 

1 Valve body 

2.„ Inlet chamber 

3 Outlet chamber 

4 . • • Primary valve port 

5 . . • Secondary valve port 

6 Primary solenoid valve mechanism 

7 .Secondary solenoid valve mechanism 
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Japanese Unexamined Utility Model Publication No. 55- 
Utility Model Application No. 53-108520 
Date of Application i August. 8, 1978 



1. Title of the Invention: Plush valve 

2. Inventor: Masakazu Matsunaga 

3. Applicant: F.M. Valve Seisakusho. Saitama, Japan 

4. Attorpeys: Takehiko Suzue and two others 

SPECIFICATION 
1 - Title: of the Invention 

Flujsh valve 
2. Claim, for Utility Model Registration 

A flush valve having inlet and outlet chambers both 
formed in a valve body; a primary valve port of a larger 
diameter communicating said inlet chamber with said outlet 

valve port of a smaller diameter 
relationship to said primary valve 



chamber;- a secondary 
disposed in parallel 



port and communicating said inlet chamber with said outlet 
chamber; a primary solenoid valve mechanism for opening and 
closing said primary valve port; and a secondary solenoid 
valve mechanism for opening and closing said secondary 
valve port. 

3. Description of the Invention 

The present invention relates to flush valves, 
in general, fecal stool for men and fecal and urinary 
stool for ladies were so structured that valves were 
manually opened after use of the stools to flush the 
toilets. However, stools of such structure had problems 

- 1 - 



that many persons caused water to flow continuously during 
use of toilets so as to destroy the discharge noise and 
smell and that, on the other band, if no water was caused 
to flow during use of the stools, the filth was stuck to 
dry portions of the stools and could not be washed away 
simply by the water flow. In order to solve such problems, 
a device was developed which was operative such that, when 
a use of a stool was commenced, water was automatically 
supplied continuously to the stool at a low rate to 
preliminarily wash the stool as well as to destroy the 
discbarge noise by the sound of the water flow for the 
preliminary washing and, when the use of the stool was 
finished, the rate of the water flow was increased to 
effect the main washing of the stool. Such device, however, 
necessitated two valves, one for the main washing and the 
other for the preliminary washing. In order to provide an 
existing toilet with such a device, it was naturally 
required to revamp the toilet. Although means for detecting 
a user and control means operable by the detecting means to 
open and close the valves could both be electrical 
components which could be easily installed and electrically 
wired, the installation of the two valves required a piping 
work on a large scale. The revamping, therefore, 
disadvantageously costed too much. 

The present Invention has been made under the 
circumstance pointed out above and has an object to provide 
a flush valve which can be installed in an existing toilet 
without any large-scale piping work, the flush valve being 
for the stool of the type in which preliminary and main 

- 2 - 



washings are effected. 

The present invention will now be described with 
reference to the accompanying drawing which shows an 
.embodiment of the invention. Referencne numeral 1 in the 
drawing designates a valve body having formed therein an 
inlet chamber 2, an outlet chamber 3 and a primary valve 
port 4 of a larger diameter which communicates the inlet 
chamber 2 with the outlet chamber 3. The valve body 1 is 
also formemd therein with a secondary valve port 5 of a 
smaller diameter which is disposed in parallel relationship 
to the primary valve port 4 and communicates the inlet 
chamber. 2 with the outlet chamber 3. The primary valve port 
4 is so arranged as to be openend and closed by a primary 
solenoid valve mechanism 6 mounted on the valve body 1, 
while the secondary valve port 5 is so arranged as to be 
opened and closed by a secondary solenoid valve mechanism 7 
also mounted on the valve body l. Reference nummeral 8 
designates a valve member of the primary solenoid valve 
mechanism 6, the valve member 8 extending from the inlet 
chamber 2 and being seated on the primary valve port 4 . A 
pressure-receiving body (not shown ) is mounted on the 
valve mjember 8 and has opposite sides exposed to the 
pressure in the inlet chamber 2. The arrangement is such 
that tfc?e pressure acting on one side of the 
pressure-receiving body of the valve member is released by 
a solenoid valve 9 to establish a pressure differential by 
which the pressure receiving body is operated to move the 
valve njember 8 between opened and closed positions* The 
secondary solenoid valve mechanism 7 is of a conventional 

- 3 - 



solenoid valve structure and has a solenoid 10 and a 
plunger 11. 

The embodiment of the invention having the described 
structure operates as follows: First of all, the solenoid 
10 of the secondary solenoid valve mechanic 7 is actuated 
by a signal from a controller (not shown) so that the 
plunger 11 is pulled to open the secondary valve port 5* 
Accordingly , water flows at a low rate through the 
secondary valve port 5 of the smaller diameter to 
preliminarily wash an associated stool. Then, the primary 
solenoid valve mechanism 6 is actuated by another signal 
from the controller to open the primary valve port 4 of the 
larger diameter, so that the water flows at a high rate to 
effect a main washing of the stool. 

The present invention is not limited to the embodiment 
described above. For example, the details of the solenoid 
valve mechanisms may be of structures other than those of 
the described embodiment. 

As described above, the flush valvle according to the 
present invention has a single valve body provided with 
primary; and secondary valve ports disposed in parallel with 
each other , and primary and secondary solenoid valve 
mechanisms for opening and closing the valve ports, 
respectively. Accordingly, the flush valve of the invention 
can act as two valves having different flow capacities. 
When an existing toilet is to be revumped, the flush valve 
of the present invention can advantageously be simply 
substituted for the existing flush valve without any 
troublesome piping work required, to thereby facilitate 
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simplified revumping. 

4. Brief Description of the Drawing 

The accompanying drawing is a longitudinal sectional 
view of an embodiment of the present invention. 

1 Valve body 

2 Inlet chamber 

3 — Ontlet chamber 

4, . .Primary valve port 

5 . . . Secondary valve port 

6... Primary solenoid valve mechanism 

7 ... Secondary solenoid valve mechanism 
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